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Up f rant: k anger a nd F- S t 1 nes pickups offer the 
broadest range multi-port furl^j fried engines. 
In bock: witte, thu f pirkuf* boxes pnmdc big 
maximum pdyliKkts md Citrgo-hati dlingfkxibiSfy 
that art tougti to bent. 



To BeThe Best-SeNingTruck, 
ThanTough. 



RESAU 

VALUE 

A ti Tttdrpcndmt n*nry 
fmdirts: over the next 5 
\ram, tin fufbsiw Ford 
pickup wiil cost less to 
operate than a mrrtpow- 
bte Ctmy. And, ieii( b* 
worth more af trade-in 
Hm£** 

OPERATING 

COST 

' / 



Fords full-six pickup* 
offer an admnotd- 
dixtmtk mtmmHt 
inmsmissmu 
(ksigned for smoother 
shifting and M- 
ttr highway milt a&\ 



BEST 



roads exclusive Touch Drive System, standard on sc fat 4 x 4 mot- 
ets, lets you switch from 2 - fa 4 wheel drive ft igli and back. *M the 
tty , tt.’j'tfi one push nf a button. 



Based oiz an ai'cmgc at 
ConSumtT-rvpartcd 
problem tn a Series of 
surveys of all '81-VO 
modfts designed and 
built in North America; 
and futl-lme sides by 
dirmim , 




■ estimate lot E40E1 *s 90 HSUmutE for C-fi tiansm issions , * 'imefoCftoice* tnc, , San Jus s , C A , 195)0. 

wilti selected option) « Bw model C-1500 WjUi selected uplidriis flcsale based cm for 5-yr. old models 






YouVe Got To Be A Lot More 





If the truck you buy is going to last fur years, 
il better be more than Lough. 

mint's why Ford keeps making its trucks even 
more comfortable. The roomy interiors get 
belter appointed, the choice of amenities, wider. 










Ford Trucks. 

The Best Never Rest 



The list of engineering advances grows longer 
It’s no wonder the competition has found that 
catching up is considerably more than tough. 




THE BEST-BUILT, BEST- SELLING AMERICAN TRUCKS 
ARE BUILT FORD TOUGH. 
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PENTAX 



C H S0O PENTAX COHP 
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IQZoommai 



ANGLER USES 
HIS IQ 10 FIND 

60LD AT THEM 
ENDOFlH 
THE RAINBOW 



You won't let the big ones get away if you 
use your IQ -the super slim IQ Zoom 700. 

This incredibly compact camera offers a 
full range nf automatic feat ores that am simple 
In operate. So you can teel in all the photos 
you want with just ihe push of a button. 
The power zoom lens, firs) mtnrtlumi by JVntax, lets you choose any 
focal length between 35mm and "Omm. Anri the macro setting lets you 
honk even the tiniest guppy 

The IQ Zoom TOO has many utlier special features that make picture- 
taking fun, and easy. Built-in auto-flash, backlight compensation, daylight 
sync and slow shutter-speed sync assure beautifully exposed pilot os from 

sunrise to sunset. 

Tliis user-friendly camera even 
has such unconventional creative 
features as a mull i-ex posu re 
mode, and the self-timer lets you 
catch yourself w ith your catch, 
twice, with only one anting, 

When you use ymir IQ you’ll fall for 
picture-! tiki ng hook, line and sinker Arid 
I hat s no fish story! 



Antitar p;mr ahol tnih fonts kxk 



-SlW rtuffr r jywr- 



feaiffir kwH Wf fQ W and Kodak Bttorjitm. 
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EDITORS 

NOTES 



• it s hard Id believe, but another year has passed and here we are with our 
annual new tar issue. This year's new car L^ueis actually three issues. Our 
first report on the early release 'Sis appeared in April On page 25, youTI 
find the, second installment on Detroit's newest enticements. And well have 
a final report an what's new in imported ears in December. Gathering all the 
new model information we bring you each year is truly a staff- wide La.sk. Our 
Auto Department editors — Tony Swan, Jim Dunne, Mike Allen, Rick Ti- 
tus — traveled not only across the U.S. several times each,, but to Europe 
and Japan as well But the final piece of the picture was completed right in 
our backyard — at Raceway Park in English town, New Jersey — where a 
bunch of us gath- 
ered to shoot the 
lead photo for 
our '91 new car 
coverage. The 
gleaming red 
Firebird Formu- 
la sparkled in the 
sun. Photogra- 
pher Humphrey 
Sutton put the 
last roll of film 
through the cam- 
era and the story 

Weilt You Wa^k K ^ SthFefT±$ari ^ Jlis Jet -Versus- Jet yictofy / 1 

into the Smithsonian's Air and Space Museum in Washington D.d ( and 
you're plunged into a time warp by a wall-size mural. Suddenly p it p s Aug. 15* 
1944. A Mes&erschmitt and several Focke-Wu If fighters roar through Lhe 

blue say 25,000 ft. over Ger- 
many, trying to shoot down 
four Boeing B-I7 Flying For- 
tresses that have just bombed 
a Luftwaffe airfield in Wiesba- 
den. The 75 x 254L mural ti- 
tled "Fortresses Under Fire," 
was painted in 1975 by avia- 
tion artist Keith Ferris, who, I 
am proud to say. has been eon- 
tributing to PM for many 
years. The mural is accurate 
right down to the number of 
rivets on the nose of the B-17. 
Ferris didn't depict just any B- 
17, but a B-17G from the 
Eighth Air Force's 303rd 
Bomb Group on Aug. 15, 1944 , 
on the plane's 72nd mission. 
When we asked Ferris to illus- 
trate our tribute to the F-80 
{page 43), America's first op- 
erational jet fighter* he asked 
which title oh which day? Says 
Ferris, "I like to paint a specific moment in time." So after much research, he 
decided to depict 1000 hours, Nov. 8, 1950, in the skies over Sinuiju, Korea. 
At that instant. 1st Lt. Russell J. Brown 
dowmed a MiG- 15 with his F-SO in the first jet- 
versus-jet combat in history. Nobody does it 
better than Keith Ferris. Till nest time. 



A typical shoot at Raceway Park [J. to r.|: Deborah 
Frank, Suzanne McCrekjht. Barbara Novak. 




Introducing our Nationwide In-Home Service program — where 
there’s no such thing as a Reliance water heater tm remote for us to service. 

It figures. With 8,000 trained professionals coast to coast plus a 
7 -day toll-free number, we’re ready to help you no matter where you happen to live- 



on natural gas linos or in propane country. 

How can we offer such a service? Simple. Reliance gas water heaters, 
including our top of the line Sta-KJeen models, are so reliable, we don't expert you’ll 



be calling all that often. But if you do, rest assured. We’ll either solve your problem 



over the phone or come to your house within 24 hours. Maximum. 

For more information on the Reliance 
In-Home Service program j&wnm 
and Sta-Kleen self-cleaning 
gas water heaters, call 



WAT EH HEAT EH COM-PANV 

Finland Git*; Tpnn^nrc 



1-800-365-4054. 







4 






I 



Chtxjse one ol our gas water heaters and reduce your operating costs. 

Gas heats water for 1/2 the cost ofelertricitv. 

# 

CAS. AMERICA’S BEST ENERGY VALUE 



K 1930 










Old Timer knives 
are like good friends. 
After 40 or 50 years, 
you’re 

1 ■ .1 . - iK Our patented Scalcd- 

KMnW TnPrn ^Construction’” 

XVI. XV/ T f LX 1VI AX* Sell rade 11 pocket knives 

the strongest in the world. Which is one reason we back them 
with a 1 ifehme warranty. So while 

friendships don't always last. 

good-lookin’, great-handlin’ 

Old Timer' knives do. 



8GHR jtt)£ CUTLERY 

/?■ it } f JvV / ~ri H J / iiVi-jf j'i a i/j 
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Finally, a radar detector so advanced, 
you’ll never be bothered with a power cord 

Self-powered SOLO 



now, high perifocrnance radar 
detect km rctjuifed a messy jx >wer 
cord Plugged Into ycjiir car’s Lighter. 
Dangling acMss your dashhcsard. And 
tangling in your pocket- 
Finalh; there Ls a better way. 

No power cord 

Solo is a totally [tew concept in Long- 
range radar detection. Ail you do is 
dip Solo to jtjur visoror windfihiekl, 
and switch lion, It's that simple 



>nb . timw iifTT/^irfi 4 nilft aii AXanxm r«MtqT i iw rir ttJ 

urndiiwiil iftsT wnftm/s &mfwm ^ w four 
J6tf aMVRfimr MTmrqp, tjr.ft rfatgtte jm- pderttui 

You II never need a }w iwef tend 
Unlike any other radar dctuctur, SoJo 
has its ( iwn \h rover source Inside 
its compact magnewum housing < S< >U > 
is tt ri x 2W' * 4 k: 1 1 — |U£H SVj ounces 1 

How It works 

After years of research, uur engineers 
(who abic i designed Escort anti 
l J itssp< Krt j dLTelt jped circuitry fitly 
limes nx hre efficient than a snven- 

I tonal detectors. Tills design provides 

II ing- range jadar warning for 200 hours 
on a single 9 vdr bartery. 

U you dr he tine bt >ur a day you 
won 1 ! need to replace Solos batten 
tor over sis: moiuhs . i Eivci] il you 
drive two hours n d;iv r you 11 gel over 
three months . } 






VHUT THF. i:\PFRTS SAY 



tutor iirtixirtr mmifftiitnrtr & a 
utt yfh in# t vi tj dtw ■ . Sofa ppji pj-d -.v i/ji ■ 
stuff trffbc art fa a Al ightr fiinuc"' 
Him 

Tht mmt detector )*L 

st v fiii in Iwv at Jirxi hnft." 

J J r MAffk 



No compromise pc rfor maiicc 

With Solo, jnu get Long range rLtdttr 
warning with no hassles. And you 
never have to worry stbotir St itis 
perfe irmant e. 

Solo maintains all of its radar warning 
capability over its entire hatierv I Lid. 
Solo is ia en smart en«i rugh to turn 
itself off if you fcugct When it's finally 
time to replace the battery Solo will 
tell you live hours L[i advance. 



Order today and try Solo 
for 50 days at mi risk 

Call toll fret- 1-800-5431608 



SOLO 

$345 Ubo «&1 UH*=. I ML tofjfrtr BI 




Gndnnnil Microwave 



► Department 3063^10 



One Micrawaw Plaza 
and nnalL, Ohio *524? 



Then just drop in another lithium 
batten for 200 mure hours 1 1 jf use a 
standard alkaline to power Suit* tor rtO 
hours a. Solo costs less than three cents 
per hour of use. 

Experience the freedom 

\huH slip yuur nu!|< c imu its earning 
case and carry li In yuur shin porkei. 

In yuur far, just dip > lu yt.su r i im x 
and wvitcLi It on. 

It s m > easy. \n mil never g^j without 
radar pn uecri< in again. And m >w j 
speciEil oiler lets ytui iry SjIu for 30 
da^-s at nu nsk. 




.Vsfrj j lEfSfl' i>-hfjr ^wri* HikTir (Mill «i .1 V fT*V 

tar^ /TTJii^ JflfJ /iwt - .WE r| l '/rl'j!iir 



/wVrtSi« nifirf ^ d nirf i/mtfl ep* <m 

We GUARANTEE your satisfaction 

Solti Lsavulltilile fn >m us only, and 
comes OLHnplete with our Higiial Key 
arui theft sysiein, all nkiunvsaiid 

LLt .CLWit Hies, t\M 3 hiLtlL'htfS, Jllj A 1 3tle 

year limited warranty: 

I \ eiv's our c lifer. Thy .II j 1 1 U «■ ;m». 

feast m you're ntn iompleidy saustHil. 
itisr return Jt > w iihm \U days. Vi-e'H 
refund -ill ynurutuney and even pay 
>t mr return shilling tost Miu cun t l> 
Once you tn’ sd f ]> lwered mdar 
pmifLtion, nothing else will di p. 

Order li xky. 











LETTERS 



Back To The Future 



Say what you may, but the 
l#9I Chevy Caprice in your 
corn pari son test of the Ca- 
price and the Ford Crown 
Victoria (page &fi, July '9(D 
still looks like a customized, 
chopped, channeled and sec- 
tinned '53 Buiok. And the 
more 1 see the new Caprice, 
the better 1 like Ihe F S3 
Buick, 1 miss the portholes in 
the fenders. 

REV. JACK HENSLER 
ANSON, TX 



It's Here 
Someplace 

I f ve been a suhscri ber to 
Popular Mechanics for 
several decades and have an 
extensive collect inn of back 
issues. The impending arriv- 
al of our first grandchild 
prompted a search for the is- 
sue that featured plans for a 
baby cradle, which 1 re mem- 
ber seeing years ago. I found 
it in the May h 5G issue. While 
looking for the cradle, I came 
upon the Feb- 'B2 issue, 
which featured plans fora 
home fitness gym belt. With 
my wife and I constantly 
fighting the weight battle, 1 
built this project also. 1 
couldn't find a manufactured 
belt in my area 1 so my wife 
and 1 made our own from 
drapery header material. By 



the way. I still own the pon- 
toon boat 1 built from plans in 
your March '59 issue. A pho- 
to of the boat appeared in 
your April "61 issue. You 
might say that PM plans nev- 
er die, they just get stored 
away. ,1ACK ENGLISH 

BARNEHV] LL.E.OH 

Prewar Bird 

Your JilnE ‘90 issue has a 
very short article about the 
Douglas- built B-J9 (Time 



Machine, page 111. Fur many 
years 1 have Wondered if the 
world knew about i or cared 
about, the B- 19. 1 have a 12 x 
18-in. colored photo of Lhis 
behemoth. The photo is copy- 
righted by Douglas Aircraft 
in 1041* 

The photo also has alt the 
technical details of the IMG 
printed on it. 

I tV amazing to me, looking 
back at this vintage photo, 
that the B-19 aircraft would 
have cost U-S- taxpayers 
only $3.5 million per copy to 
bui Id and man u facture. 

JACKW. WILDER 
poKTurnnnw, wa 

Dodge Tough 

Regarding your u Diesels Are 
Back" story in your June '90 
issue (page 62), the Dodge 



diesel is built by Cummins 
and is an industrial engine 
unlike the diesels produced 
by Ford and Chevrolet. In 
spite of its smaller size, it 
produces more torque, and it 
also provides amazing fuel 
mileage. My personal experi- 
ence is that in the city. 1ft 
miles per gallon is about 
average, while ors the road, 
towing a 6000-pound trailer 
at 80 mph for 300 miles r 1 av- 
eraged 21.5 mpg. Maybe this 
is why Dodge is war king 
overtime to produce them. 

RICHARD K_ ULRICH+ HJX 
TYLER* TX 

Kitchen Coupe 

When we decided to redo our 
kitchen, my wife and I looked 
at dozens of magazine arti- 
cles on what to do with our 
original cabinets. But it was 
to no avail. 

Then we remembered 
your April TM) Issue Kitchen 
Remodeling Guide (page 83 k 
Presto! There w r as our kitch- 
en, We Look the Guide to our 
local builder and asked him to 
find the items listed. 

We did all the work our- 
selves. including plumbing 
and electrical. And we saved 
hundreds of dollars. Thanks. 

JIM AND LIE, CRITC HH ELD 
PLACERYILLE, CA 



Family Tradition 

I am a iH-year-old wife, 
mother, grandmother of 10 
and a full-time secretary, I 
have been reading your pub- 
lication for at least 50 years. 
My dad is 92 years of age 
now p and be still likes to read 
PM — it has always been in 
our home, l read it from cov- 
er to cover and have become 
interested in woodworking 
projects to the point where I 
am asking my husband for 
some woodworking equip- 
ment for Christmas, I have 
less than one year to retire- 
ment, anil I want to Lry my 
hand at some of the projects I 
have seen in PM. Keep your 
magazine the same as it's 
always been, I wouldn't 
change a page of it. 

MRS ULMANV. WHITE 
CAMBRIDGE, MD 

Decked Out 

We frequently save project 
ideas from your magazine 
and want to thank you for 
your deck plans (page 90„ 
June n 85J + This wan our first 
building project, and with 
your detailed plans, we were 
able to complete it success- 
fully. We take great pride in 
having built it ourselves. 

KEVIN AND TERRY FULTON 
ISHAqilAH WA 




As flrst-Llrrce dec k builders, me Fulteru arc a PM success story 




TLe 1991 Gievrdef Caprice; A 19 53 Bukk In disguise? 



fl 
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Top hat, white tie 1 and trails! 



The Mitsubishi Montero is the ideal 
vehicle whether you're putting on the ritz 
for evenings in the city, or mapping 
out three weeks in the woods. But you 
don’t have to take our word for it. Simply 
listen to some of the experts: 

1 "As designer utility vehicles go, the 
Mitsubishi is my new favorite, more fun 
to drive than an Isuzu or a Cherokee and 
almost as comfortable as a Range Rover," 
wrote Michael Jordan in Automobile 
magazine. "It looks tough yet expensive"* 

2 Motor Trend reports/'On a recent 
trip to Mt. Pacifico in the Angeles National 
Forest we gave the Mitsubishi a thorough 
workout over dirt, rocks, sand, brush and 
gravel On the twisting roads. . .the four- 
doorfc power-assist recirculating ball steer- 
ing was quick and responsive, almost to 
the point where it felt like we were pilot- 



ing a sports car around the corners" 1 * 

"An uncommonly civilized vehicle^' 
wrote Car and Driver ; "the Montero takes 
you where you want to go in style, in com- 
fort, and in the right price bracket"’ Their 
final judgment: "Best Buy 1990" in sport 
utility vehicles under $20,000. 

When professional opinion of a vehicle 
runs this high, we don't need to add much 
more than a few specs: Monteros engine is 
a 3.0 liter, 143 horsepower V-6. Front sus- 
pension is independent torsion bar; rear is 
3-link coil spring. Flubs lock automatically. 

For the Mitsubishi Motors dealer 
nearest you, call 1-800-447-4700. He'll 
have a lot to tell you, too. 

WB9 Mfrk-ugg. retail prKS excludes ta*. lie.. f^ighs. 

tfk npnpRs and charges Actuaries sec byofct 



MITSUBISHI 

The word is getting around, tea 




TIME MACHINE 
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All-Seeing Eye 

Nat known as a submarine 
power, France nevertheless 
made key early technical con- 
tributions, Having invented 
the prismatic periscope in 
the 1870s, the French pro- 
duced a panoramic version in 
1315, World War 1 sub com- 
mander* had complained 
that they could scan only one 
horizon at a time. The 
French solution combined an 
annular lens and a straight- 
forward lens atop the scope. 
The panoramic image ringed 
the narrow - field image with- 
out interference. 



Book Bonanza 

A symbol of the nation's 
emerging intellectual confi- 
dence, the enormous Wide- 
ner Memorial Library was 
completed at Harvard Uni- 
versity, The building's ca- 



pacity rivaled that of Lhe 
New York Public Library 
and the British and French 
national libraries, Today, 
with underground addenda, 
it has over 3.5 million books. 



50 YEARS AGO? OCTO BER 1940 

Road Warriors 

California was cultivating its 
car culture, and engineers 
were busy weaving a net- 
work of highways across the 
state. In our cover story, we 
detailed the roadbuilding 
hardware that was carving 
up the countryside. Back 
then, specialized vehicle* 
such as caterpillar earth- 
movers were new on the 
acene. Where they weren't 
available, engineers often 
had to improvise— borrow- 
ing hydraulic equipment 
from nearby mines to scour 
tunnels through mountains. 





LJghfer Than Air 

Armchair strategists played 
guessing games about the 
role of the balloon in the ne w 
European war. Would the 
defensive balloon barrage* 
over London hold up against 
the Luftwaffe? Would the 
British loft flocks of sound ing 
balloons over Germany to 
distribute leaflets? Would 
aerial minefields be effec- 
tive, or even sensible? The 
questions proved moot, since 
the golden age of the airship 
had ended with the Hin- 
denbtirg disaster. Nev- 
ertheless, the U,5, 



Navy continued testing its 
new helium-filled blimps. 



25 YEARS AGO: OCTOBER 1 965 




Kicks In 66 

Horsepower frenzy was at its 
peak as Detroit's mod- 
els roared off the assembly 
lines. A Continental with a 
452 cu. in. VS led the charge , 
followed by Fair lanes, Com- 
ets and Chevelles. each har- 
nessing well over 300 horses. 
Carmakers stayed with the 
styling of previous years, but 
peddled gimmicks f such as 
heated seats and back-seat 
TVs. Perhaps to lure regula- 
tors away from the monster 
pnwerplunts h they also 
stressed new safety features 
such as shoulder straps. 




Giant Steps 

Moon walking was four years 
off, but Apollo technology 
was already u nd er goi ng test- 
ing, A prototype lunar excur- 
sion module was on its way to 
NASA's huge new vacuum 
chamber in Houston, Astro- 
tailors were putting finishing 
touches on the Moonsuit, 
complete with aluminized 
ikin, water-cooled under- 
wear and a life-support hack* 
pack. Other hard ■wan; in the 
works included the then-min- 
iature handheld TV camera 
that delivered the great mo- 
ment in 19G9. M 
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On our wa 1 



127391 snakes 
and 47 Sunday Drivers 



There's no limit to whaf winners ran achieve when they Stick together And when it's 
the winners that make up American Thunder, the off road truck team sponsored by 
Mobil I* BPGoodrich T/A '■ Kadfals and Chevrolet. we proved you can really stick it to the 
competition. 

During American Thunders championship run. Mobil 1 proved time and again lhal 
it provides superior engine protection both on road and oil BFGoodrieh T/A radial truck 
tires were on a roll. too. providing control and performing exceptionally' on some of the 
most unpredictable courses in the world. And Team Chew’s specially equipped C/K pickup 
did the rest. With Frank "Scoop" Vessels providing the finesse, guts and perseverance 
needed to lake HDRA/ SC ORE’s Class 8 championship. 

So don l pass by your opportunity to ride with the winners, or theyjust might pass 
you in the process. Ride with Mobil h BFGoodrich T/A Radials and Chevrolet and Teel the 
power of American Thunder 
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HOW N0RE1C0 TOOK A RAIOR 

nurins SEEMMGDr KRRCI 

AMD MADE If BETTER. 







For tlie 1990's, Norelco engineers 
have raised the standards of shaving 
excellence by creating a revolutionary 



new shaving 
system. A 
Norelco 



SiJI !-*p -i ji< 



C»fr nff 
mctf ktlif. 



razor that Mm hmt r ‘rttefi l mpn. md tpitn 

_ tht i tumhif iif /irf.i i 3 ?Ji] npcsr* 

shaves even 



tmp raiKtf Kyjfrni 
rwfj ^rnrnvw 



closer without giving up any of its 
legendary comfort. 

This new standard 
of shaving ex- 
cellence was 



"LifhmdCuf lasrr 

achieved throuj 

Nontob paltnttd 

******* major improve- 



ments in virtually 
every area of 
tiie Norelco 
patented “Lift 
and C lit 
system The 
comb slots 



have bee 



ieen 

ign-' 



..hairlM 

\ 



growing at 
any angle can 
be quickly 



directed to the blades. The cutting 
system has been engineered to shave 
even closer without the 
blades touching your skin. 

And an improved bearing 
mechanism delivers a more 
consistent, smooth-| 
cutting 
action. 

Together, these 
engineering ad- 
vances shave 
you closer than 
Yet not one 
of comfort 
has been lost. 
Rather, you've 
gained a new level 
closeness and 
comtort The 
new Norelco. 

The seemingly 
perfect razor just 
got better 

CjNoreico 



IAHEWIEVELQFI 
GUDSEHESS AM) COMFORT. 
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CARtfli k dock 

FlffE 'tUPPOflt 



CAffRiFR DOCK 
StWOPTT 



CAftPFFR DOCK 
AV | ATIDfV 



CARfHSf DOCK 
GUIDE □ MISSILE 



CARJflEJi DOCK 
AMnm\au% 



Carrier dock fgfce J; made up of 
Specialised vjriAnti, whkrh are nearly 
indl siing uishabJe to enemy gunners. 



Battleforce 2030: One Design, Many Missions 



BKTHKSOA. m Ip— F orty 

yvurs from nmv. thi’ Navy 
m siy imili] its buttle gnmps 
she sm* way Chiy*lor 
build* cur* — with « div^r*e 
nil ipv i >f jft-f rt? fin l-pu 17 m iae ven- 
Mla, all based on a single 
platfoim 

Ucwairehers at Lhi- Navy * 
1 Javjil Tnylur Kfrmmdi Cen- 
ter en vi* to] j a type of vessel 
called 1 fie Carrier Dock 
M u!t tnti**h n i, A 1 1 ta iu gh each 
ahijj mf llie t>|io could tie cus- 
tomized for amphibious oper- 
ation*, logistic*, fire support 
nr other task*, id I Yu r hints 
would *huro a Ian [ling deck 
for short- and vertical-lake- 
off aircraft, a we] E deck fin i-e- 
lea&e amphibious assault 
craft T and common combat 
and propulsion Byrtenu;. 



The adviiTilageK? In addi- 
lion to Induced costs duo to 
economies of scale, the ship*' 
similar silhouettes wnuld 
coru'eal their rui^^ion^i ne- fu- 
role* from the enemy. Ami if 
a key ship i* disabled, anoth- 
er cun quickly be adapted to 
pinch hit for it. 

The V-2L2 1 ilt-nil.fi r Hgurt-K 
heavily inlu the concept + as 
i lue* in i AE ittS -e y [ k 1 ant i ■ air 
w a r fa re syst e m. . i n w h i c h 
vetme l* cooperate in lull lull- 
ing a Eid targeting missile*. 
Ca* turbine generator* 
Would provide electric prn- 
piibduti and could feeit power 
lo directed -en«rgj f weapons 
and aircraft catapults. 

ECHEOt Atx-D,w 

Atvvr.virE rtaor Gf*g Fopt 1 
Cqnfrifrotur C«Jvrr F u ]?j 



I’arrier dock ship* would 
1 ravel with conventinnai nu- 
rlenr^pnwunKl carriers and a 
new class of w i n ides troy ers 



fa Her l hjuuL fighter*. I'rrijHi- 
tient* hn|R- l he Vessels tan Ik- 
phased in. starting around 
the year 2000. 



Highlights This Month 

■ Riding The Iron Highway — Rail haulers 
pin hopes on ultralong freight car. 

■ Electric Firepower — High-watt 
weaponry for tomorrow's tanks 

■ Magnets Map The Mind — Supercon- 
ductors detail the brain's electric landscape. 

■ Rush For Slush — Semifrozen hydrogen 
could fuel and coof aerospace pianes. 

■ Sneaky Sea Drones — Unmanned vehicles 
augment naval power. 

■ Steel Gets Lean And Mean — New 
technoiogy strips costs from steelmaking. 
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SJ.USH HYDROGEM 
PRODUCTION 
AMD STORAGE 



Hydrogen passes 
from liquid to fciusti 
MASP fuel. Keep- 
ing It jemifrozen 
requires manipu- 
lation of prciiurp 



\icm32 



Slush Fuel For Space Plane 



CLEVELAND, OH— En- 
gineers at NASA's Lewis 
Research Center are study- 
ing hydrogen slush in hopes 
that it may prove the ideal 



Sftuti test tank it mounted In m 
vacuum chamber. 



fuel for the National Aero- 
space Plane (NASPh 

Colder and denser 
than current liquid- 
hydrogen fueh the semiaolid 
slush would keep the planed 
weight down by requiring 
smaller fuel tanks. In addi- 
tion, slosh can absorb more 
heat as it recirculates behind 
the plane 1 * skin to cool sur- 
face* baked by high speeds. 

But the production and 
storage of slush hydrogen is 
complex. The besL estab- 
lished manufacturing meth- 
od is evaporative cooling, in 
which liquid hydrogen is sub- 
jected to lower and lower 
pressures, w hich force down 
its temperature. An alterna- 
tive ss tn expose liquid hydro- 
gen to an even colder liquid- 



hclium refrigerator and 
scrape off the hydrogen ice 
formed on the surface. 

Large-scal e testing of pro- 
duction and handling tech- 
nique* first became possible 
earlier this year, when Lewis 



put a new 300-gallon slu*h 
generator on-line* Mean- 
while, other researchers are 
learning how to control the 
complex changes in pressure 
occurring Inside a slush fuel 
tank during fue ling or flight . 



Flying-Donut Drone 



STRATFORD, CT-A 
unique unmanned air vehicle 
developed by Sikorsky Air- 



Alrcraft Tested Cypher concept. 



cr aft flies on a shrouded pair 
of independent coaxial ro- 
tors. Outfitted with camera 
and seniors, the drone could 
fly 3- to 4-hour reconnais- 
sance missions. 

Known as Cypher, the ra* 
difHrtHXtrolkd vehicle would 
be comparatively simple to 
Launch and recover. Able to 
hover while it.* landing gear 
retracts or extend*, it 
could launch from con- 
fined areas, such as 
decks of patrol boats or 
even from helicopters. 

Sikorsky has already flown 
a small proof of-concepL craft 
and is now performing wind- 
t unite] tests before deciding 
whether to go to a full-scale 
prototype. 



Vertlul [akeqfT«r^l^{$e^oymefiI firon dMh of asmdll vcs^l, 



HACJKi HrfCjUEIW VY 

CHOPAGATON 

AttACHER 1 * 



ELECTflOM DENSITY 
S£N*oa 



SOL AIT eANt I S * 



IlgfifiAHHght STEP wteWTe wHI fly on Pegasus. 



Satellites Lose 
Weight 

REDONDO BEACH, CA— 
A trend toward cheaper, 
lightweight satellites Lb ma* 
terializing, t banka in large 
part Lo the a uecess of the 
Pegasus - winged booster. 

TRW is building a Space 
Test Experiments Platform 
(STEP) satellite fur Lhe Air 
Force and may deliver as 
many as 12 more over the 



next six years. The first, 
which weighs less than 1000 
pounds, will be lofted in 1992, 
On-board instruments will 
clock the propagation of 
radio waves through the iono- 
sphere and measure the den- 
sity of electrons in the upper 
atmosphere. Although the 
spacecraft will last only one 
to three years, it will cost a 
mere $&.S million— a bargain 
compared to conventional 
satellites, often costing hun- 
dreds of m illion* of d ollars. 
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BEL CREATES A LEGEND 



BIT. I F.Cit N II 3 

Mijdrt %ft 
AjcIujiI Si«c 



FMT : Uacquated Sensilfcvity 



Tn d up I kale UtiliND J\ X. K. arid Ka vrrL.iliViiy 
It! vets, exis&g technology would regime three separate 
radar detectors* cadi specifically designed lo receive only 
one radar frequency 



C'l*N?HL iJhkr ifclftWII W#4 KlW | | l iFNO \ 

hirmnniL of lht rundimtftjal mixer ektciu. X p k , jnJ i.j ImihL radar 

Hl> JrLttl K □mi kn huiil satin. rhn uilnp a F un thin cola J muH mfxmiL 

MEJiiRcmtljr rrduws raiiuolY mm f« ckH tiT Osh '-s&v [inqijrjinct 
ih™ tddir I’lt-qucrHan 



Revolutionary New 3 Band 
Radar Detection 

BLL-TRONICSk slit pioneer of 1 hand iechnokjgy, 
introduces LEGEND 1: a new radar detector offering 
unsurpassed detection range for X, K, and Ka band radar, 

LEGEND 3X revolutionary performance is achieved 
through a patented design called FMT" i Fundamental 
Miner Technology |, FMT' redefines how a detector pro- 
cesses X. K,and Ka hand radar. With FMT". LEGEND 3 
provides a level of sensitivity never heforc achieved. 

LEGEND 3 also breaks new ground m terms of 
selectivity. An advanced signal processing technique known 
ii^RSV 1 t Radar Signal Verification* automatically eliminates 
Intermediate Frequency I IF? interference - the most com' 
mnu source of false alerts With RSV LEGEND 3 sets a 
new standard for selectivity. 

Unmatched in sensitivity and selectivity, LEGEND 3 
reflects a commitment to detail duality and innovative 
thinking. And LEGEND JX re fined and convenient features 
make it unlike any radar detector ever designed. 

Revolutionary ? bund performance is available loday 
for £339,95. And hacked by a 3 year limiied warraniy. To 
order or fnr the name ai a dialer near you, call tall-free: 

1400-341-1401 I SA I-80IF268-MM Canada m 3E • 

lain RADAR and nroteci yuiir riglsi m use a radar deuwtor 
For mpre inrurTTvitnwi call 1 513) ftG7.5472. 

irp^rmirL M H*t In I IMH M ls.IL I Ml 






8EL-TR0NICS LIMITED 

The Intelligent Choice 
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Gantry pnpMtoon platform uwti cargo ftwn container ship. 



Floating Crane For High Seas 



FORT BELVOlR. VA— In 
rough seas, getting materiel 
from cargo ship^ to fast hov- 
ercraft becomes one of the 
most exacting tasks for an 
amphibious assay tt force. To 
prevent snafus. Army engi- 
neers have developed a pon- 
toon -mounted gantry crane 
called High Sea State Con- 
tainer Transfer System,, or 
HISEACQTS, 

An air-cushion vehicle first 
scoots onto a HISEACOTS 



platform moored alongside a 
container .ship. The platform 
itself stabilises the wobble of 
the receiving vessel. Then, 
crewmen on the cargo ship 
begin lowering containers on 
slings. A truss at the top of 
the gantry catches the load 
and secures the sling cables. 
Hydraulic arms on the truss 
further dampen rocking mo- 
tion. Gantry operators on the 
platform then maneuver the 
eon tm ner onto t he AC V . 



SWATH Sub Hunter 





AMELIA, LA— Th« flitiall 
water-plane, twin-hull 
(SWATH) design has at last 
made its way from concept to 
reality. Having pioneered 
the concept 10 years ago, the 
Navy will send to sea its first 
miss ion ^oriented SWATH 
vessel next year. 

The 232- ft . -lung USN5 
Victorious was built to glide 



through the rough seas of the 
North Atlantic Lowing pas- 
sive acoustic sensors. The 
Navy's Military Sealift Com- 
mand will operate the ship 
with a civilian crew. Three 
mare SWATH surveillance 
ships axe in the Works* 






USN3 Victorious As haunch^d by ihrar-lcgcrarw during christening. 



1000 -Ft. Iron Highway 



WATERTOWN, NY — A 
single 1000-ft* platform ear 
with power cabs at each end 
could be the piggyback 
freight train of the future. 
Now under study by the 
New* York Air Brake Co. , 
the "Iron High way 1 ph concept 
consists of articulated 28-ft. 



sections able to accept high- 
way trailers nf any length Dr 
design. Folding ramps ju the 
center of the platform let 
tractors back trailers on at 
terminals. Trailers are held 
by sliding pull-up hitches 
that can be positioned any- 
where along the car. Tightly 



packed trailers mean effi- 
cient use of apace and better 
aerodynamics. 

Iron Highway power cabs 
feature removable engine- 
alternator pods for quick 
maintenance. These deliver 
AC power to induction mo- 
tors on the first and last five 
axles of the platform car. 
Bath powered and unpaw- 



ered wheels are steered inde- 
pendently, red Liring fri c.t\ cm . 

New York Air Brake is 
now testing parts of the com 
cept and hopes to develop a 
prototype within a few 
years. It believes cost sav- 
ings and convenience will let 
Iran Highway give road- 
going trucks a run for their 
mnney over the long haul 
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pulse POWER 
yjppiv 



Battle Of Ttie 
\ Electric Guns 

I PICATINNY ARSENAL, 
NJ— Two technologies are 
vying to provide firepower 
for 21st-century armored 
vehicles. 

Now tinder development 
by the Army, both approach- 
es propel projectiles with 
massive jolts of electricity. 
Tn electromagnetic (EM) 
guns, the current races 
through coils or rails along; 
Lhe barrel, accelerating the 
projectile magnetically . 
Electrothermochemical 
( ETC) weapons use pulses to 
vaporize fluid behind the pro- 
jectile, Exjjoj hI Lrig plasma then 
drives the shell forward. 
Whale EM guns release pro 
jectiles at higher speeds, 
they require more energy. 
ETC guns exploit energy la- 
tent in the working fluid. 

At the University of Tex- 
as, researchers are testing a 
30- ft, dung vertical EM gun 
that accelerates projectiles 
to 900(1 mph. ETC technol- 
ogy has advanced to Lhe point 
where EMC Carp, has devel- 
oped a 25-ton portable model 
that fires nine rounds in 3 
minutes. 

Whichever technology 
proves superior, the Army 
wants it ready for use aboard 
tanks two generations away 
from the current Ml A 1. 



SAN DIEGO, CA— A new 
medical imaging technology 
called magnetic source imag- 
ing l MSI) provides the best 
view yet of the brain at work. 

Unlike CAT scans and 
magnetic resonance imaging 
fMRIX which detail structur- 
al anatomy, MSI pinpoints 
functional activity in the 
brain. The system works by 
detecting changes in minute 
magnetic fields that are 
touched off by the electric 
signals sent between brain 
cells. 

Arrays nf superconducting 
coils pick up i he changes in 
magnetic flux and feed sig- 
nals through a superconduct- 
ing quantum-interference 
device, or StjUID (a sensi- 
tive amplifier originally de- 
veloped to track submarines). 
The signals are then pro- 
cessed to form field maps of 
the neural activity being re- 
corded. These maps are usu- 
ally superimposed on MR] 
images, w hich gi ve a dearer 



T be University 
of Texas 
hyperveJocfty 
i/enFcaf range 
cats lethality of 
9000-mph Impact. 



At top. red MSI image of audi- 
tory pathway Is luperlmposed 
on MRI anatomical Image, 
Above, cp!P$ and SQUID are 
MSI'siemor?. 

view of the brain's physical 
structure. 

MSI provides much finer 
resolution of electrical pat- 
terns than does the widely 
used electroencephalagram 
(EEG). Physicians are now 
using the system to track 
neurological problems, such 
as migraines, epilepsy and 
schizophrenia, which may 
not be detectable with the 
commonly used anatomical 
imaging techniques. 



Magnetic Brain Imaging 
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Nine-round elottroihcrmaJ $Md gun Weighs about 25 
tons, Out to fit on a tank, It must lose ha-jf that weigh t 



TARGET. 



FLKjHT 

TUBE — - — ' 



Tin-nvOLOGesmdTOS ™ LLusiMfiGh to h*h% hcen 





1 rAJJK O WEF LflB PHD? O 



OCTOBER Tf TO 



TECH UPDATE 




CAMBRIDGE. M A — Un- 
manned under water vehides 
(UU Vs) + either autonomous 
or remotely controlled, sire 
figuring increasingly in Navy 
planning. The Defense Ad- 



vanced Research Projects 
Agency has tested the first of 
two U U Vs designed for mine 
hunting and underwater sur- 
veiUanve. DARPA also plans 
to build a smaller vehicle that 



can be launched through tor- 
pedo tubes. 

Charles Stark Draper 
Laboratories, which built 
DARPA's UUVfl, is investi- 
gating highly maneuverable 



craft with articulating heads 
and tails. Such vehicles 
would stalk hostile ships and 
release cruise missiles or 
remora mines, which attach 
to enemy craft. 



Quick-Quenching Steel May Help U.S. Mills 
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PITTSBURGH, PA— 
Hounded by fierce interna- 
tional competition, American 
mills are embracing new 
technologies aimed at mak- 
ing steal taster and cheaper. 

Producing steel In fiat 
strips has always required 
sending ihe meial through a 
series ol hot-rolling stands, 
steps that everyone is anx- 
ious to reduce. Mini mills such 
as Nucor have already Intro- 
duced thin -slab casting, bul 
other steelmakers want to go 
even further 

Two emerging techniques 
— direct-strip casting and 
spray lorming — show prom- 
ise. Both rely on 
rapid solidification, 
the phenomenon 
that is behind revo- 
lutionary new air- 
craft alloys. 

Allegheny Lud- 
lum hopes to break 
ground soon on a 
commercial direct- 
strip casting plant. 

The new process 
releases liquid steel 
from a tun dish onto 
a spinning water- 
cooled copper 



In dtrcct'Strlp casting (topi AhI strips fly ofT cooling wfted. 
forming | below), atomized steel coals on substrate belt 
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wheel. The molten metal 
quenches almost instantly 
and sloughs off the wheel in a 
atrip as thin as 0. 1 2 in. Lud- 
lum, currently operating a pi- 
lot plant, says the technique 
can shave weeks off the wait 
between smelting and deliv- 
ery of finished steel products. 

Meanwhile, spray forming 
Is under investigation by re- 
searchers at Idaho National 
Engineering Laboratory, aid- 
ed by other labs and steel and 
auto manufacturers, in the 
process, molten steel is 
sprayed onto a surface while 
it undergoes rapid solidifica- 
tion. Deposited on a convey- 
or belt, the slee) 
hardens into a con- 
tinuous strip, but 
lubes, billets and 
discs can afso be 
produced 
Both lechniques 
cut hot-rolling to 
a single followup 
step. In addition to 
saving time and 
money, they yield a 
steel with a fine- 
grained microstruc- 
ture that lends 
strength. USD 
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THOUSANDS Of PRIZES - 
VALUED AT OVER $175,000 

We're looking tor must-know men, Whuts a 

Must-Know Man? Anyone w ith a passionate 

interest in knowing how ant! why tilings work. 

If that sounds like ii might he you* simply 

identify the objects on the facing page, fill out 

the entry form, and if it’s correct, you’ve already 

won the Tee Shirt pictured below. 

EVERYONE CAN WIN 

With the delivery of the Tee Shin you'll receive 
‘'The Expert Skills 
Challenge." Answer 
twenty- tl ve mult iple- 
choioe questions, then 
send along a photograph 
or drawing of a project* 
either conceived by 
and/or executed by you. 

Make sure it’s one that you think best 
expresses the Must-Know Man. II your project 
is selected, you win one of the five Grand 
Priz.es, or one of a hundred consolation prizes 
pictured on the right. 



YOU CAN BE 
A WINNER IN 
THE POPULAR 
MECHANICS 
SEARCH FOR 
THE MUST- 
KNOW MAN. 




THE FIVE 

GRAND 

PRIZES 

Amer&nk Wfctoi Model 
Log Home weathtrtight 
shell package designed for 
i bedmmns. 2*A hathx.. . 
kit ready for assembly on 
your site- t fbfi h deck, 
railings. and fireplace 
rot included. } 

*.-i valued at $52,4?R. 



The totally new 199$ 

Buick Regai Limited 
Sedan ...valued 

at over $f?.ooo. 

FmCrafi s Frocaster 190, 
designed for ike serious 
water sportsman: powered 
by a Mariner 150 hp. 
outboard motor 
Prize Includes trader... 
valued at $5,000, 



A trip for 4 people to Epeor 
Center at the rtfr/r Disney 
\Ahrtd resort. Trip includes 
RT air fare, 5 days $4 nights 
at The Grund Floridian and 
$1,000 in spending 
mrndrman value of $5,500. 

RCA 46 M Color Truk 2000 
Home Theatre projection TV 
... valued at $175 5, 



100 

CONSOLATION 

PRIZES 




Sellings Keepsqfer Security 
System including Emergency 
Dialer The Keepsqfer is 
America's best selfing, 
wireless electronic home 
security system- The 
Emergency Dialer provides 
contort with the Selling t' 
National Monitoring Station 
to provide continuous 
prater tion . _ _ each set 
valued at Slid. 



IDENTIFY 
THESE FIVE 
OBJECTS 
CORRECTLY 
AND YOU’RE 
ALREADY 
A WINNER. 




CORRECT ENTRIES WIN A TEE SHIRT 

The five objects above are each part of 
one of these five product categories: 
l. Automobile; 2. Boat; 3. Stereo Receiver; 

4. Power Tool; or 5. Computer. Match the 
objects A-E with the product name, and 
complete the Official Entry Form to enter 
The Search for the Must-Know Man. 

AJI entries tTius-i he received by Dec 31, 1940. If your issue ofF\>pijlitf 
Mechanics does not have tin Official Efiiry Rjctii, you may nhtusn une 
by ending a Self- Addressed Stamped Envelope lo: Search Entries. 
p'.O. Bax 7324, Kankakee. IL 60902-7^4, Request. for Official Entry 
Ruths must be received b\ Dec. I, 1490. 



OFFICIAL ENTRY FORM 

To enter THS SEARCH Fttfi THE MUST-KNOW 
MAN s complete this Official Entry Ffrrm. Nu 
purchase necessary Only one entry 5 per person, 
Incorrect entries will not be [acknowledged. 

Match the 5 nbjeet.^ pictured to the left of 
thii Rjim with the 5 product categories listed 
bckfWr Put the correct letter (A-E) inside cadi 
corresponding, numbered box ( 1-5). 

1. □ Automobile 

2. □ Boat 

3. □ Stereo Receiver 

4. □ Power Tool 

5. □ Computer 

Fka.se enter me in thl search for the 
must-know MAH. If my owy is eweet. 1 
will receive the must-know mam Tee Shirt 
and be eligible for the Expert Skilli Challenge. 
I will resxivc the Challenge Queslinns and 
IruErueitDtl.s with raj, Tee Shirt priji.-. 

See Official Rules on buck. All entries must 
be received by December 31. 1990. 
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MAIL TO: 

THE SEARCH FOR THE MUSTKNOW MAH 
P.O. Ba* 7325, IMikM, IL 50902,7325 



OFFICIAL ENTRY FORM 

To enier THE SEARCH fOA THE MUST-KNOw 
MAH, complete thLS Official Entiy* Form. No 
purchase necessary: Only one entry per person. 
Incorrect cnlnes will not he acfcnwlcdged, 
Match the 5 objects pictured to the left of 
this Farm with the 5 product categories listed 
below. Put the correct letter < A-Ej inside each 
owrespondiTig, numbered bos {\-$\ 

1. □ Automobile 

2. □ Boot 

3. □ Stereo Receiver 

4. □ Power Tool 

5. □ Computer 

Ptee* enter me in Tits SEARCH fw Tits 
MUST-KNOW SUN. If my entry is com e t, I 
will receive (he must-know man Tee Shin 
and be eligible for the Expert Skills Challenge, 

I will receive the Challenge Question iind 
Instructions with my Tee Shin prize. 

See Official Rules on back. Ail entries must 
be received by December 31 , 3990. 
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MAJITO: 

THE SEARCH FOR THE MUSTHNOW MAN 
P-0- Box 7325, Hjnfcnkao. I L 60902-7325 
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PM HOTLINES 



COMMUNICATE 
WITH US 

We're trying our best to make it easier for you to 
communicate with us. Here are four ways you can do it 



HOTLINE PHONE NUMBERS 



Special telephone numbers here at Fopular Mechanics ailow you to 
call our editors directly and easily. They're activated once a week, on 
Wednesdays, from 3 to 5 pm Eastern time. All the editorial staff hotline 
phone numbers are listed here, if an editor is not available, please by 
again the following week. 



HOME IMPROVEMENT 




St* v*n Wll bon, editor [212)265-7533 

Tom KJ«nck, assoc, editor f2 1 2J 265- 75 70 

Roy Ber enctiolia, asst editor (2I2J265-7572 

; (building, home remodeling, shop design, tools, furniture making and design) 


BOATING/OUTDOORS 
Joe Shorn pa, editor 


(2 12] 265-7596 


AUTOMOTIVE 




Tony Swan, editor 
(new cars, motorsports) 

Mike Allen, asst, editor 

[technical and design, care and' maintenance] 


[212) 265-7526 
(212) 265-7536 


SCJENC E/TEC HNOLOGY 
Abe Dene, editor 


[212) 265-7740 


ELECTRONICS/PHOTOGRAPHY 
Frank Vizard, editor 


[2 3 2) 265-75S1 


GENERAL 




Joe Old ha m, editor-in-chief 
Deborah Frank, managing editor 


[2 12)265-7503 
f 212|265'75I8 



READER SERVICE BUREAU 



We have a Reader Information Bureau that is operational rive days a 
week during regular business hours. Our Reader Service Bureau number 
is [212] 649-3 T27. Please cail our Reader Service Bureau, nor our editors. 
for information on back issues, reprints of abides, subscription inquiries, 
plans offers and so on. It will save us all time. 



ELECTRONIC MAIL 



You can call the PM compu ter any day between 6 pm and 8 am |only| 
Eastern time. The number is |212| 582-B369, Once you're on line, you 
can leave messages for specific editors, or direct inquiries and comments 
to a specific department. The department bulletin board also allows you 
to share your thoughts with other readers who call in. 

New users will get an identification number and password that ailow 
them to access the system. Simply set your communications software to 
8 bits, no parity and one stop bit (8-N- 1 }. and set the baud at 300 or 1 200. 
If you 're asking a specific question, allow a week before calling back for 
our answer. 



FAX MACHINE 



You can fax written mail to us if you have access to a fax machine. Our 
fax number is (2 f 2) 586-5562 and is available 24 hours a day. 
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